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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 05 
December 2005 has been entered. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 4 and 7-19 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Pinarbasi (US 6,268,985). 

With respect to claims 4, 7, 9, 11-12, and 15-16, Pinarbasi (US 6,268,985) 
teaches a magnetic head (40) having a magnetoresistive film (74/500, for instance) 
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comprising an anti-ferromagnetic layer (218), a ferromagnetic pinned layer (206), a non- 
magnetic intermediate layer (204), a soft magnetic free layer (208), a non-magnetic 
conductive oxidized stopper layer (504, lines 5-6 in column 9, for instance, i.e., 
"ruthenium" is a non-magnetic conductive oxidized stopper layer as it reads on 
applicant's definition thereof provided in lines 8-12 on page 5, for instance), and an 
oxide protective layer (506 and/or 508) of metal selected from Ta, Nb, Ti, Hf, W or an 
alloy thereof (line 65 in column 8 thru line 8 in column 9, for instance, i.e., layer 506 
includes "Ta 2 03", and/or lines 9-15 in column 9, for instance, i.e., layer 508 includes 
"Ta 2 03") laminated in this order (as shown in FIG. 15, for instance) on a substrate (42), 
wherein the oxide protective layer is substantially oxidized entirely (i.e., "Ta2C>3" is 
substantially oxidized entirely), and wherein an intermediate layer coupling field showing 
a magnitude of ferromagnetic coupling between the ferromagnetic pinned layer and the 
soft magnetic free layer is substantially zero (as shown in FIG. 15, for instance, i.e., an 
intermediate layer coupling field showing a magnitude of ferromagnetic coupling 
between the ferromagnetic pinned layer and the soft magnetic free layer would be 
substantially zero in as broad as the term "substantially" may be construed due to the 
structure depicted in FIG. 15 and accompanying detailed description thereof) [as per 
claim 4]; wherein the thickness of the metal oxide protective layer is 1.0 nm or less 
(lines 7-8 in column 9, for instance, i.e., "between 5 A to 50 A" includes values within the 
range of "1.0 nm or less") [as per claim 7]; wherein the non-magnetic conductive 
oxidized stopper layer substantially prevents at least one of diffusion of oxygen from the 
metal oxide protective layer and propagation of stresses caused by oxides with respect 
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to the soft magnetic free layer and degradation of a soft magnetic characteristic of the 
soft magnetic free layer (lines 5-6 in column 9, for instance, i.e., "ruthenium" prevents at 
least one of diffusion of oxygen from the metal oxide protective layer and propagation of 
stresses caused by oxides with respect to the soft magnetic free layer and degradation 
of a soft magnetic characteristic of the soft magnetic free layer) [as per claim 9]; wherein 
the non-magnetic conductive oxidized stopper layer has a thickness so that the 
intermediate layer coupling field showing the magnitude of ferromagnetic coupling 
between the ferromagnetic pinned layer and the soft magnetic free layer is substantially 
zero (lines 5-6 in column 9, for instance, i.e., "ruthenium... between 3 A to 30 A" will 
cause the intermediate layer coupling field showing the magnitude of ferromagnetic 
coupling between the ferromagnetic pinned layer and the soft magnetic free layer to be 
substantially zero) [as per claim 11]; wherein the thickness of the non-magnetic 
conductive oxidized stopper layer enables a change of resistance to be maximized 
(lines 5-6 in column 9, for instance, i.e., "ruthenium... between 3 A to 30 A" will enable a 
change of resistance to be maximized) [as per claim 12]; and wherein the non-magnetic 
conductive oxidized stopper layer is made of Cu (304 in the embodiment shown in FIG. 
13, for instance) [as per claims 15 and 16]. 

With respect to claims 8, 10, 13-14, and 17-19, Pinarbasi (US 6,268,985) 
teaches a magnetic recording apparatus (30) including a magnetic recording medium 
(34) for recording information, a magnetic head (40) having a magnetoresistive film 
(72/500, for instance) comprising an anti-ferromagnetic layer (218), a ferromagnetic 
pinned layer (206), a non-magnetic intermediate layer (204), a soft magnetic free layer 
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(208), a non-magnetic conductive oxidized stopper layer (504, lines 5-6 in column 9, for 
instance, i.e., "ruthenium" is a non-magnetic conductive oxidized stopper layer as it 
reads on applicant's definition thereof provided in lines 8-12 on page 5 t for instance), 
and an oxide protective layer (506 and/or 508) of metal selected from Ta, Nb, Ti, Hf, W 
or an alloy thereof (line 65 in column 8 thru line 8 in column 9, for instance, i.e., layer 
506 includes "18203", and/or lines 9-15 in column 9, for instance, i.e., layer 508 includes 
"Ta 2 03") laminated in this order (as shown in FIG. 15, for instance) on a substrate (part 
of 42), a head slider (rest of 42) for holding the magnetic head, an actuator (includes 46) 
for guiding the head slider to a predetermined recording position on the recording 
medium, a spindle motor (36) rotating the recording medium and a signal processing 
system (50) for processing information read out of the magnetic recording medium, 
wherein the oxide protective layer is substantially oxidized entirely (i.e., 'Ta2C>3" is 
substantially oxidized entirely), and wherein an intermediate layer coupling field showing 
a magnitude of ferromagnetic coupling between the ferromagnetic pinned layer and the 
soft magnetic free layer is substantially zero (as shown in FIG. 15, for instance, i.e., an 
intermediate layer coupling field showing a magnitude of ferromagnetic coupling 
between the ferromagnetic pinned layer and the soft magnetic free layer would be 
substantially zero in as broad as the term "substantially" may be construed due to the 
structure depicted in FIG. 15 and accompanying detailed description thereof) [as per 
claim 8]; wherein the non-magnetic conductive oxidized stopper layer substantially 
prevents at least one of diffusion of oxygen from the metal oxide protective layer and 
propagation of stresses caused by oxides with respect to the soft magnetic free layer 
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and degradation of a soft magnetic characteristic of the soft magnetic free layer (lines 5- 
6 in column 9, for instance, i.e., "ruthenium" prevents at least one of diffusion of oxygen 
from the metal oxide protective layer and propagation of stresses caused by oxides with 
respect to the soft magnetic free layer and degradation of a soft magnetic characteristic 
of the soft magnetic free layer) [as per claim 10]; wherein the non-magnetic conductive 
oxidized stopper layer has a thickness so that the intermediate layer coupling field 
showing the magnitude of ferromagnetic coupling between the ferromagnetic pinned 
layer and the soft magnetic free layer is substantially zero (lines 5-6 in column 9, for 
instance, i.e., "ruthenium... between 3 A to 30 A" will cause the intermediate layer 
coupling field showing the magnitude of ferromagnetic coupling between the 
ferromagnetic pinned layer and the soft magnetic free layer to be substantially zero) [as 
per claim 13]; wherein the thickness of the non-magnetic conductive oxidized stopper 
layer enables a change of resistance to be maximized (lines 5-6 in column 9, for 
instance, i.e., "ruthenium... between 3 A to 30 A" will enable a change of resistance to 
be maximized) [as per claim 14]; wherein the non-magnetic conductive oxidized stopper 
layer is made of Cu (304 in the embodiment shown in FIG. 13, for instance) [as per 
claims 17 and 18]; and wherein the thickness of the oxide protective layer is 1 .0 nm or 
less (lines 7-8 in column 9, for instance, i.e., "between 5 A to 50 A" includes values 
within the range of "1 .0 nm or less") [as per claim 19]. 
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Pertinent Prior Art 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. This includes Hayashi (US 6,178,073), which teaches a 
magnetic head (FIG. 6(h), for instance) having a magnetoresistive film comprising an 
anti-ferromagnetic layer (107), a ferromagnetic pinned layer (106), a non-magnetic 
intermediate layer (104), a soft magnetic free layer (102/103), a non-magnetic 
conductive oxidized stopper layer (part of 108, lines 15-25 in column 7, for instance, i.e., 
"Cu," for instance, is a non-magnetic conductive oxidized stopper layer as it reads on 
applicant's definition thereof provided in lines 8-12 on page 5, for instance), and an 
oxide protective layer (another part of 108, lines 15-25 in column 7, for instance) of 
metal selected from Ta, Nb, Ti, Hf, W or an alloy thereof (lines 20-22 in column 7, for 
instance, i.e., "oxides ... of ... Ti, ... Nb, ... Hf, Ta, [or] W") laminated in this order (as 
shown in FIG. 6(h), for instance) on a substrate (100). 

Response to Arguments 

5. Applicant's arguments filed 05 December 2005 have been fully considered but 
they are not persuasive. 

The applicant argues that Pinarbasi does not teach "'wherein the oxide protective 
layer is substantially oxidized entirely', and 'wherein an intermediate layer coupling field 
showing a magnitude of ferromagnetic coupling between the ferromagnetic pinned layer 
and the soft magnetic free layer is substantially zero'." This argument, however, is not 
found to be persuasive as Pinarbasi does teach an oxide protective layer (506, for 
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instance) being substantially oxidized entirely (see line 65 in column 8 thru line 8 in 
column 9, for instance, i.e., "Ta 2 0 3 ", for instance, is substantially oxidized entirely), 
wherein an intermediate layer coupling field showing a magnitude of ferromagnetic 
coupling between a ferromagnetic pinned layer (206) and a soft magnetic free layer 
(208) is substantially zero (as shown in FIG. 15, for instance, i.e., an intermediate layer 
coupling field showing a magnitude of ferromagnetic coupling between the 
ferromagnetic pinned layer and the soft magnetic free layer would be substantially zero 
in as broad as the term "substantially" may be construed due to the structure depicted in 
FIG. 15 and accompanying detailed description thereof). Since the magnetic head of 
Pinarbasi is structurally no different than that claimed, it would inherently cause "an 
intermediate coupling field showing a magnitude of the ferromagnetic coupling between 
the ferromagnetic pinned layer and the soft magnetic free layer [to be] substantially 
zero." This is especially true in as broad as the term "substantially" may be construed. 

The applicant further contends that "Pinarbasi provides no disclosure or teaching 
of ruthenium being an oxidized stopper layer." This argument, however, is not found to 
be persuasive for the following: The examiner may reference applicant's disclosure to 
find the definition of a non-magnetic and conductive oxidized stopper layer. Applicant 
defines a non-magnetic conductive oxidized stopper layer to be Ru in lines 8-12 on 
page 5, for instance. Therefore, Ru is a non-magnetic conductive oxidized stopper 
layer by definition. 

The applicant lastly asserts that "Pinarbasi does not disclose that the thin film of 
ruthenium is oxidized." This, argument, however, is not found to be persuasive as 
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applicant's stopper layer is also by definition not oxidized, but is taught to be made of a 
non-magnetic and conductive material that stops oxidation, such as, "Cu, Pd, Pt, Os, 
Rh, Re, Ru, Ag and Au" as detailed in lines 8-10 on page 5, for instance. Additionally 
note that the drawings show stopper layer 15 to be elemental "Cu" at "0.4 nm" 
thickness. 

Conclusion 

6. All claims are drawn to the same invention claimed in the application prior to the 
entry of the submission under 37 CFR 1.114 and could have been finally rejected on the 
grounds and art of record in the next Office action if they had been entered in the 
application prior to entry under 37 CFR 1.114. Accordingly, THIS ACTION IS MADE 
FINAL even though it is a first action after the filing of a request for continued 
examination and the submission under 37 CFR 1.114. See MPEP § 706.07(b). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Craig A. Renner whose telephone number is (571) 272- 
7580. The examiner can normally be reached on Tuesday-Friday 9:00 AM - 7:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, A. L. Wellington can be reached on (571) 272-4483. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Craig A. Renner 
Primary Examiner 
Art Unit 2652 
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